Hereditary ectodermal dysplasias, a group of disorders affecting skin, hair, nails, and teeth, consist of two main clinical forms -hypohidrotic and hidrotic. Clouston syndrome is a hidrotic ectodermal dysplasia characterized by a triad of generalized hypotrichosis, palmoplantar hyperkeratosis, and nail dystrophy. This paper reports a large Indian family with Clouston syndrome but with the absence of palmoplantar keratoderma, one of the features of the typical triad, thus representing phenotypic heterogeneity, in spite of the presence of a common known mutation in GJB6 gene (p.Gly11Arg).
Introduction
Ectodermal dysplasias are divided into two main groups: hypohidrotic and hidrotic. Hypohidrotic ectodermal dysplasias are common, and numerous cases have been reported in the Indian literature, either by dermatologists, pediatricians, or dentists. [1, 2] Inheritance can be X-linked (80% cases), but rarely autosomal recessive and autosomal dominant forms have been described. [3] The hidrotic form, also called Clouston syndrome, is much rare. To date, only a few reports of mutation-proved Clouston syndrome in Asian Indians have been published. One was of a large Gujarati family with 41 affected individuals across five generations. Using this family, the chromosomal location of the gene was determined by linkage studies. [4] The second report described a p.A88V mutation detected by Lamartine et al. in a patient of Indian ethnicity. [5] The third case with typical features was a sporadic one with mutation studies. [6] The fourth case was recently reported by Arif et al., [7] but no mutation studies were done. We describe a large Indian family with mutation-proved Clouston syndrome but with the absence of palmoplantar keratoderma, thus representing phenotypic heterogeneity, in spite of the presence of a common known mutation in GJB6 gene (p.Gly11Arg).
Case Report
A 27-year-old Asian Indian woman presented for preconceptional counseling, with sparse hair on the scalp and eyebrows and dysplastic nails since birth. On examination, she (the proband) had very thin hair on scalp, eyebrows, and eyelashes. Her nails were dysplastic and discolored both on hands and on toes [ Figure 1 ], but there was the absence of palmoplantar keratoderma [ Figure 2 ]. There were no other abnormal features.
Family history revealed that on her mother's side, multiple family members were affected in an autosomal dominant pattern [ Figure 3 ], but there was a great variability of clinical features. Her mother, maternal aunt, and her children had a history of dystrophic nails and sparse hair, but the maternal uncles and their children had only dystrophic nails since birth. None of them had palmar hyperkeratosis.
Due to atypical nature of the presentation, molecular testing of the proband was carried out by the study of the gene panel for ectodermal dysplasias at MedGenome Labs, Bangalore. A heterozygous missense variation in exon 5 of the GJB6 gene, c. 31G>A (p.Gly11Arg), was identified, which was sanger validated in molecular laboratory at Sir Ganga Ram Hospital. This variation has previously been reported as recurrent heterozygous mutation in patients with Clouston syndrome (OMIM*604418). This is an autosomal dominant disorder, and the proband was counseled accordingly, with 50% chance of transmission of the disorder to the offspring in each pregnancy.
She subsequently returned when she was pregnant. Chorionic villus sampling was done, and analysis of the extracted DNA showed that the baby had inherited the normal allele from the mother.
Discussion
Clouston syndrome was first described in 1895 and later reported in Canadian families. [1] It is characterized by the triad of nail dystrophy, generalized hypotrichosis, and palmoplantar hyperkeratosis. Sparse hair and nail dystrophy are present since the 1 st month of life. Progressive loss of hair may lead to total alopecia at puberty. Nails gradually become dystrophic during childhood. Nail clubbing may occur. Palmoplantar keratoderma develops in childhood and progresses with age. Clinical features vary even within the same family members. [8] Some patients may have skin hyperpigmentation over the joints. Strabismus, conjunctivitis, cataracts, deafness, polydactyly, and syndactyly may occur. [8] Eccrine syringofibroadenomas have been reported in some patients. [9] Epidermoid cysts were documented recently by Arif et al. [7] Clouston syndrome occurs due to the mutation in GJB6 gene (GJA1 and GJB2 genes in a few cases). To date, five different mutations have been reported in GJB6 gene with phenotypic features of Clouston syndrome. Mutations p.G11R and p.A88V have been described in multiple ethnic populations, [5] p.V37E in Scottish patients, and p.D50N in Israeli patients. [6, 10] Liu et al. found that the combination of a novel mutation N14S in GJB6 and a mutation F191L in GJB2 played a pathogenic role in Clouston syndrome. [10] Another bigenic combination of mutations in connexin genes, i. e., GJA1 (p.V41L) and GJB2 (R127H), has also been observed in some cases. [11] The p.G11R is the most commonly reported mutation, seen in the French Canadian population as well as in many other ethnic groups around the world. In vitro functional studies have revealed that mutant protein affected the proliferation and differentiation of cultured skin cells due to an aberrant leakage of Adenosine triphosphate (ATP) into the extracellular medium. In the present case, the same mutation was detected c.31G>A(p.G11R). [6] However, proband in our family presented with only two features of the typical triad of Clouston syndrome, i.e., nail dystrophy and generalized hypotrichosis. Palmoplantar hyperkeratosis was not there in any of her family members. Multiple generations were affected, and variable presentation was seen among different family members such as only dystrophic nails in maternal uncle's family and dystrophic nails and sparse hair in maternal aunt's family. Familial variability of features is well-described previously, but the absence of palmoplantar hyperkeratosis is not seen in earlier cases. To conclude, we must think of the possibility of Clouston syndrome even if the patient has presented with nail dystrophy. This report might help physicians and dermatologists not to miss the diagnosis of Clouston syndrome even in cases presenting merely with nail dystrophies as seen in our patient family.
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